Binding of phlorizin to the C-terminal loop 13 of the Na(+)/glucose cotransporter does not depend on the [560-608] disulfide bond.
The disulfide bonds of the Na(+)/glucose cotransporter (SGLT1) are believed to participate in the binding of the transport inhibitor phlorizin. Here, we investigated the role of the [560-608] disulfide bond on the phlorizin-binding function of the C-terminal loop 13 of SGLT1 using 3-iodoacetamidophlorizin (3-IAP) as a probe. The reactivity of 3-IAP to the fully reduced loop 13 was competitively inhibited by phlorizin, as evident from the MALDI mass spectra. It indicates that the disulfide bond is not mandatory for phlorizin binding. CD and equilibrium unfolding studies showed that the secondary structure and conformation stability of loop 13 were not affected by removing the disulfide bond. Furthermore, we generated a series of loop 13 mutants to assess the contribution of the disulfide bond to phlorizin binding. A positive correlation between the stability and phlorizin affinity of the mutant proteins was observed, implying that the protein stability, rather than the disulfide bond, is relevant to the phlorizin-binding function of loop 13.